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In response to increased evidence that regular physical activity produces substantial physi- 
cal and emotional benefits, the U.S. Public Health Service has specified “Physical Fitness and 
Exercise” as one of the 15 areas of greatest importance for improving the health of the public 
(7,2). 

To provide the public health and scientific communities with a summary of the current 
knowledge in this area and with recommendations for future research, CDC organized the 
preparation of 10 scientific papers and conducted a Workshop on the Epidemiologic and 
Public Health Aspects of Physical Activity and Exercise on September 24-25, 1984. The 
papers, all of which are published in the March-April issue of Public Health Reports’ (3-12), 
and workshop deliberations are summarized below. 

SUMMARIES OF THE INDIVIDUAL PAPERS 

1. Physical activity, exercise, and physical fitness: definitions and distinctions for 
health-related research (3). Physical activity is movement produced by skeletal muscles 
that results in energy expenditure. Exercise is a subset of physical activity that is planned, 
structured, repetitive, and has the improvement or maintenance of physical fitness as an ob- 
jective. Physical fitness is a set of attributes, some of which are health related, that people 
have or achieve. Extra attention was given to “exercise” because it often is used interchange- 
ably with “physical activity”; however, common usage suggests that exercise has charac- 
teristics that s¢parate it from many other physical activities. 

The main thrust of the paper is that physical activity has many dimensions or components. 
To evaluate and compare published reports, investigators need to recognize and describe the 
specific components of the physical activity they have studied. 

2. Assessment of physical activity in epidemiologic research : problems and prospects 
(4). Physical activity is a complex behavior with many interrelated dimensions. It has been 
measured in a variety of ways ranging from direct calorimetry to a single query about how 
active one is. Each method captures only part of the entire physical activity spectrum. In addi- 
tion, different dimensions of activity may be related to different dimensions of health. There- 
fore, the specific concerns of a survey or study determine the most appropriate method. At 
present, recall procedures seem the best method for large population studies. 

In spite of the many methods currently in use, little has been done to determine the reliabili- 
ty and validity of the various measurement methods. This crucial area must receive more at- 
tention to assure the accuracy of research efforts. 
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3. A descriptive epidemiology of leisure-time physical activity (5). inconsistent and 
inadequztely detailed measurement of activity in population surveys badly hampers a thor- 
ough description of the active population. It appears, however, that, during their leisure time, 
only about 20% of adults perform the amount of physical activity generally recommended for 
cardiovascular fitness. In the United States, leisure-time physical activity is positively asso- 
ciated with male sex and socioeconomic status and inversely associated with age. 

4. The determinants of physical activity and exercise (6). The factors causally associat- 
ed with a physically active lifestyle are poorly understood. The behavior is determined, at 
least in part, by characteristics of the person, the environment, and the activity itself. Impor- 
tant differences in determinants probably exist between the adoption and the maintenance of 
activities and between supervised and unsupervised activities. Whereas the paper describes 
many potentially predictive associations, the final conclusion is that the determinants of 
physical activity are very uncertain. Previous experience in sports, family and peer support, 
self-motivational characteristics, and positive feelings resulting from the activity seem impor- 
tant; the evidence supporting the importance of accessible facilities, time restraints, and vari- 
ous climatic conditions is less conclusive. 

5. Relationships between exercise or physical activity and other health behaviors (7). 
The expectation that physical activity, particularly exercise, may favorably influence other im- 
portant health behaviors is firmly established only for weight control. In other areas, such as for 
smoking cessation, the evidence to date is only suggestive. Reported associations are small, in- 
significant, or both, and causality cannot be determined. Research in this area is hampered not 
only by the difficulties of measuring physical activity but also by those of measuring the other 
behaviors 

6. The disease-specific benefits and risks of physical activity and exercise (8). Habitual 
vigorous physical activity reduces the risk of coronary heart disease (CHD) and sudden death 
The reduction is the result of protection and not merely the selection of less-susceptible indi- 
viduals. The protective effect is independent of other risk factors, such as hypertension, obesi- 
ty, smoking, and family history, and may actually provide relatively more protection for those 
with hypertension and obesity than those without these risk factors. The temporarily increased 
risk of sudden death during vigorous physical activity is outweighed by the overall reduced risk 
of CHD from habitual vigorous activity. Several studies suggest that habitual exercise or physi- 
cal activity may prevent or control hypertension, osteoporosis, or Type Il diabetes. Little or no 
information is available on the effect of habitual activity on cancer, respiratory diseases, or 
arthritis 

For each of the disorders, the dose-response effect needs to be explored in more detail. It 
is of great importance to determine the effects of beginning an exercise program in early, 
middle, or later life. Distinction needs to be made between the effect of vigorous physical ac- 
tivity and that of less-vigorous activity performed over a longer period of time, yet results in 
an equivalent expenditure of energy 

7. The risks of exercise: a public health view of injuries and hazards (9). The potential 
hazards of physical activity or exercise are many. They may be acute or chronic, mechanical, 
metabolic, or psychologic. They may be specific to the activity, to the age or sex of the partici- 
pant, or to both. Data permitting the calculation of incidence rates for any of these potential 
problems are essentially nonexistent. Even for the six most commonly reported aerobic activi- 
ties among U.S. adults — walking, jogging, swimming, cycling, calisthenics, and racket sports — 
there is almost no information about the incidence of acute mechanical injuries, let alone meta- 
bolic, psychologic, or chronic effects. 
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8. The relation of physical activity and exercise to mental health (70). The beneficial 
effects of physical activity or exercise on various aspects of mental health are potentially 
large. Unfortunately, few studies have been performed or reported with sufficient care that 
valid conclusions can be drawn. Physical activity and exercise do alleviate the symptoms of 
mild to moderate depression and, in the general population, reduce the symptoms of anxiety. 
Particularly fruitful areas of research are in the areas of substance abuse, psychologic stress, 
and coronary-prone (Type A) behavior. 

9. Physical activity and exercise to achieve health-related physical fitness compo- 
nents (77). Physically active persons have fewer health problems. The most diverse benefits 
on health accrue from physical activity characterized by the rhythmical contraction of large 
muscle groups that move the body over distance or against gravity. The activity can be per- 
formed at moderate intensity (50%-70% maximal oxygen capacity, i.e., at about “half-speed”) 
and should be done at least every other day. Not known, however, is whether the health 
benefits are mediated through improvements in physical fitness or are achieved through 
some other pathway, such as improved serum lipoprotein profile, fibrinolytic activity, de- 
creased platelet adherence, or other metabolic chz »ges. Some health benefits seem to be 
achieved through activity that does not improve cardiorespiratory endurance. 

10. The promotion of physical activity in the U.S. population: the status of programs in 
medical, worksite, community, and school settings (72). Exercise programs at the work- 
site, exercise recommendations or prescriptions by health-care providers, and physical educa- 
tion in the schools have potential for beneficially modifying exercise behaviors of large num- 
bers of people of all ages. A community-based program to promote physical activity can pro- 
vide support for behaviors triggered in the worksite, medical setting, or school programs and 
also may provide the primary contact for persons who may not otherwise be reached. Behav- 
ioral change seems most likely when these forums and others provide overlapping encourage- 
ment for the adoption and maintenance of regular exercise behavior. There is evidence that 
worksite programs, medical professionals, and schools favorably influence exercise behavior. 
However, the components of an effective program in any setting are unknown. “Success” may 
differ both between and within settings and depend on the program-specific objectives, which 
may not stem from health-related concerns. The community setting is the most complex and, 
to date, community-based programs have not demonstrated community-wide changes. Indi- 
viduals responsible for programs need to establish clear objectives before initiating the pro- 
gram. Researchers need to help evaluate the individual programs and identify components of 
success across different programs. 

RECURRENT TOPICS OF DISCUSSION 

Conceptual issues. Physical activity, physical fitness, health, and disease are complex, 
multidimensional concepts that relate to each other via an equally complex array of demo- 
graphic and cultural variables. Meaningful discussion of their interrelationships, causal or other- 
wise, requires that the specific dimension(s) under discussion be described as carefully as 
possible. The complexity of the potential interrelations should not deter investigation of these 
relationships or unduly hamper utilization of current knowledge. It does mean that future re- 
searchers should carefully consider and describe the component(s) of physical activity, fitness, 
or health with which they are concerned. Equally important, utilization and dissemination of in- 
formation must be accurate lest unrealistic expectations be engendered. 

Methodologic issues. Throughout the set of workshop papers, there is a repeated call for 
reliable and valid measurement instruments. The complexity of the concepts under study pre- 
cludes the possibility that a single instrument will be suitable in all situations. What is needed 
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is (1) that the instrument be selected or developed with the specific dimensions of activity, 
health, or fitness to be studied firmly in mind and (2) that the accuracy of the instrument be 
determined. 

Major gaps. in almost every paper, the paucity and necessity of dose-response information 
are mentioned. This should not be mistaken for the search for a single optimal level below 
which there is no benefit and above which one reaps full reward. On the contrary, the interest 
in dose-response information stems from the recognition that dose is probably inversely relat- 
ed to likelihood of participation and from the necessity to compare benefits and risks, both of 
which are almost certainly dose-related. The increase in benefits may be greatest at low 
levels and diminish with increasing activity. On the other hand, risks may be less at lower 
levels and become increasingly more frequent and severe at higher levels 

The effect of low-intensity activity, such as walking, is an area of great interest. It appears 
likely that the greatest gain in the risk-benefit relationship per unit change in physical activity 
occurs at the lower end of the activity spectrum (77). As a whole, the population is likely to 
benefit more if the least active begin to do a little than if the more active do even more. There 
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TABLE |. Summary—cases of specified notifiable diseases, United States 
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TABLE Il. Notifiable diseases of low frequency, United States 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
March 30, 1985 and March 31, 1984 (13th Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
March 30, 1985 and March 31, 1984 (13th Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
March 30, 1985 and March 31, 1984 (13th Week) 
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TABLE IV. Deaths in 121 U.S. cities,* week ending 
March 30, 1985 (13th Week) 
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may be different levels at which the rate of improvement diminishes for different diseases. Al- 
though low-level activity is a particularly ir-oortant area for study, it is, unfortunately, also the 
place at which current measurement instruments are least discriminatory. 

Another frequently mentioned deficiency of currently available data is the lack of informa- 
tion pertaining to specific subgroups within the population, such as children and adolescents, 
elderly, the disabled, and others. Not all individuals are likely to achieve equal benefit from an 
activity program. Some groups of persons are more likely to become injured than others, and 
some are more likely to respond favorably to a specific intervention than others. Overall, 
greater attention to the differing effects on population subgroups is very important. In particu- 
lar, the patterns and determinants of childhood and youth physical activity and the behavioral 
patterns that are more likely to carry over into adulthood should be ascertained. 

The near absence of data about secular trends in physical activity patterns at the national 
level is not surprising given the relatively recent interest in this area shown by the public 
health community. The few data available from national surveys in Canada, opinion polls in 
the United States, and studies of selected groups suggest a recent increase in leisure-time 
physical activities (5,73). However, the increase cannot be quantified and may not apply to 
all groups. It is hoped that future surveillance systems will address these issues with a more 
systematic and quantitative approach. 

Miscellaneous. A recurrent theme of discussion was that the benefits and risks cannot be 
considered in isolation. It may be necessary to study them separately, but the overall effect of 
physical activity on the health of the population requires that both be known, studied with 
equal care, and considered objectively. The potential overall beneficial impact of physical ac- 
tivity on health will be poorly served if activity patterns are recommended indiscriminately for 
all groups without regard for the subgroup-specific benefits and risks. 


Reported by Behavioral Epidemiology and Evaluation Br, Div of Health Education, Center for Health 

Promotion and Education, CDC. 
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Epidemiologic Notes and Reports 





Contact Spread of Vaccinia 
from a National Guard Vaccinee — Wisconsin 


On January 24, 1985, a 15-year-old female was referred to a dermatologist in a clinic in 
La Crosse, Wisconsin, for evaluation of an ulcerated lesion on her left upper lip. On examina- 
tion, the patient had a 2-cm diameter ulcer on her left upper lip, five 4-mm diameter oval vesi- 
cles on the arms, and marked conjunctival injection of the left eye. She appeared mildly sick 
with low-grade fever, fatigue, and tender cervical lymphadenopathy. The patient was other- 
wise in good health, with no history of eczema, malignancy, or immunologic deficiency 

The patient has a male friend who is a member of the Wisconsin National Guard. He had re- 
ceived a smallpox vaccination in a U.S. Army facility in Wisconsin at the end of December 
1984. In early January, the patient assisted her friend in applying compresses to ease the dis- 
comfort of a successful smallpox vaccination. As a child, the patient had received a smalipox 
vaccination but had never developed a reaction. She has no scar compatible with smallpox 
vaccination 

She was treated with trifluridine in the left eye, oral erythromycin, and topical neosporin 
for the ulcer on her lip. In addition, she received a total of 30 mi of vaccinia immune globulin 
(VIG) intramuscularly over 2 days. Vaccinia virus was cultured from the skin lesions. On 
follow-up visit on February 6, all lesions were healing well, and it appeared that the lesion on 
the left lip would heal without scarring. 

An investigation conducted to determine whether the patient had transmitted disease to 
her contacts invoived five immediate family members and 45 participants in a girls’ gymnas- 
tics meet on January 21 in which the patient competed. By January 31, none of these 50 indi- 
viduals had subsequent evidence of vesicular or pustular skin lesions. 

Reported by JC Baumgaertner, MD, R Hogan, MD, C Born, MD, Gundersen Clinic, LaCrosse, J Berg, JP Davis, 
MD, State Epidemiologist, Wisconsin Dept of Health and Social Svcs; Div of Viral Diseases, Center for in- 
fectious Diseases, international Health Program Office, CDC. 

Editorial Note: Since the successful global eradication of smalipox, smallpox vaccinations of 
civilians in the United States have decreased to several hundred a year. Smallpox vaccine is now 
recommended only for laboratory workers occupationally exposed to orthopox viruses (7) 

The U.S. Department of Defense (DOD) routinely vaccinates all active-duty personnel and 
members of the National Guard and Reserves on entry into military service and every 5 years 
thereafter. Under current policy guidelines, several hundred thousand DOD personnel are vac- 
cinated against smalipox each year. In line with World Health Organization recommendations 
(2), the DOD policy recommends vaccination of military personnel in circumstances that 
would limit the potential contact between recent military vaccinees and potentially unprotect- 
ed civilian contacts. For example, smallpox vaccinations are given during basic training and, 
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for the National Guard, are recommended at the start of extended training activities, such as 
2-week summer training. Contact spread of vaccinia from recently vaccinated military person- 
nel has occurred in Canada (3) and Louisiana (4). 

Apparently, this case resulted because of an incomplete application of this policy. The Na- 
tional Guard member was not vaccinated at the start of an extended training period. Although 
this patient's iliness was relatively benign, the potential for serious or fatal complications 
would have been much greater if she had had eczema or immunologic deficiency because of 
malignancy or chemotherapy. 
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Update: Influenza Activity — United States 


Surveillance data indicate a continued decline of national influenza morbidity and mortality. 
For the week ending March 30, 1985, no state reported widespread outbreaks of influenza- 
like illness, and one state (Virginia) reported regional outbreaks. Of total deaths reported by 
121 cities for the same week, 5.7% were associated with pneumonia or influenza, compared 
with the 7.3% of total deaths that were associated with pneumonia or influenza for the peak 
weeks of the season. 

Influenza type B viruses have been isolated from students and teachers during two out- 
breaks in Hawaiian elementary schools. The first outbreak began on March 7 and continued 
for approximately a week, resulting in an increase in the school absentee rate from 5% to 
15%-20%. Influenza type B virus was isolated from four students who were ill during this out- 
break. The second outbreak occurred among a group of children from four classrooms of an 
elementary schooi that had toured the island of Hawaii from March 13 through March 15 in 
two large motor buses. One child had left the tour on March 15 with a high fever and sore 
throat. Throat cultures from the ill student were negative for bacteria, and viral testing was 
not attempted. Soon after they returned home, an outbreak of influenza-like illness began in 
the two classes that had traveled on the bus with the ill student; classroom absentee rates ex- 
ceeded 50%. Less illness occurred in the two classes that had traveled on the other bus, but 
their absentee rates were also above normal. Influenza type B was isolated from two students 
and a teacher who traveled with the ill student. These are the first reports of documented out- 
breaks of type B influenza in the United States this season. 

Reported by C /bara, G Kunimoto, S Naka, G Kobayashi, A Liang, MD, State Epidemiologist, Hawaii Dept 
of Health; Participating physicians of the American Academy of Family Physicians; State and Territorial 
Epidemiologists; State Laboratory Directors; Other collaborating laboratories; Statistical Svcs Br, Div of 


Surveillance and Epidemiologic Studies, Div of Field Svcs, Epidemiology Program Office, WHO Collaborat- 
ing Center for Influenza, Influenza Br, Div of Viral Diseases, Center for Infectious Diseases, CDC. 
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Notice to Readers 





Reported Measles Cases — United States, Past 4 Weeks 


Beginning with this issue of MMWR. a listing of states that have reported measles cases 
during the past 4 weeks will appear; New York City and the District of Columbia will also be 
included, if appropriate. It is hoped that this will enable areas with current measles cases to 
more accurately link their cases epidemiologically with recent known measles activity. 

The following states have reported measies during the past 4 weeks: Arizona, California, 
Florida, Hawaii, Indiana, Massachusetts, Michigan, Minnesota, Missouri, Montana, New 
Jersey, upstate New York, Ohio, Texas, Virginia, Washington, and Wisconsin; New York City 
has also reported measles. 





The Morbidity and Mortality Weekly Report is prepared by the Centers for Disease Control, 
Atlanta, Georgia, and available on a paid subscription basis from the Superintendent of 
Documents, U.S. Government Printing Office. Washington. D.C. 20402, (202) 783-3238. 

The data in this report are provisional, based on weekly reports to CDC by state health 
departments. The reporting week concludes at close of business on Friday: compiled data on a na- 
tional basis are officially rel d to the public on the succeeding Friday. 

The editor welcomes accounts of interesting cases, outbreaks, environmental hazards, or 
other public health problems of current interest to health officials. Such reports and any other mat- 
ters pertaining to editorial or other textual iderations should be addressed to: ATTN: Editor, 
Morbidity and Mortality Weekly Report. Centers for Disease Control, Atlanta. Georgia 30333. 
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